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Introduction 
We can enumerate numerous papers which have dealt with the interactions 
between heteromodal sensations, since Urbantschitsch(2oi studied the problem 
for the first time. Ryan(isi and Gilbert<5l summarized the problem of this 
field, the one following on the other. In Soviet Laboratories, this problem 
seems to have been supported consistently with attention, and London(12> 
introduced minutely about five hundred papers on this field which were published 
mostly in Russian. 
When we read extensively the literature on this problem, it is very 
clear that a number of experimental findings are quite various, even though 
they took the same procedure to approach it. This explains the fact that 
the intersensory relations will be very faint or quite various. Most investi-
gators, therefore, seem to have been tired with these delicate relations, and 
have abandoned their studies before they get the integrated relations. It 
will be true that the intersensory relations are very delicate in their nature. 
The more delicate the nature is, the higher techniques and the more cautious 
procedures will be needed. The only experiment which quite turned out just 
as the nature of problem wanted would grasp the integrated interactions in 
this field. The writer did not give up in this despair. 
The writer assumed that the primary basic neurophysiological interre-
lations may lie in the interaction between heteromodal sensations, which may 
be so delicate that most investigators could not grasp these relations system-
atically. Though these basic connections may be often covered by psycho-
logical noises, but the connections will be relatively stable and its directions 
will be constant. There will be, of course, a number of experimental findings 
which may be interpreted rather suitably through the terms of set, attention 
or other terms in perception and feeling. But we should not overlook the 
primary neurophysiological connections between modalities, which are acting 
in co-operation with or in resistance to other interference factors. The writer 
intended to find these primary functions across modalities which would occur 
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in neurophysiological phases. Through the writer's first experimentC13l and 
also second experiment04>, the problems were searched in this direction. But, 
the interpretations of results might be possible from several points of view, 
since the successive comparison method was used, in these experiments. 
Especially in the weight experiment, it might be unsuitable to interpret the 
results from the writer's point of view. However, the writer did not spare 
his effort to find the basic interconnection existing there, by means of the 
studies to be put one on the other. And the writer has expected to explain 
and discuss the former experiments by the newer findings. 
Based on the above guiding principles, the writer adopted the absolute 
visual threshold as a primary sensation, and the auditory sensation as an 
accessory one, in order to simplify the problem in question. This order was 
set as the promise in the former reports. The following experiments show 
the process of studies in the successive order. 
(I) The Effect of Tone on Absolute Light Threshold Measured 
by Method of Limits 
Problem 
In the last paper of brightness-tone experiment, the writer presented the 
tone immediately before the standard stimulus or the comparison stimulus 
of brightness, which was compared successively. The results showed that the 
brightness which was followed by high pitch (1000-cycle or 2000-cycle, 80 
phon) tone was apt to be evaluated brighter (facilitating effect), and to be 
judged darker when the brightness was followed by low pitch 100-cycle tone 
(inhibitory effect). Then, the writer thought that it was because of the tempo-
ral increasing or decreasing phase of visual sensitivity caused by the impulse 
of the auditory system. Namely, the writer assumed the neurophysiological 
basic interconnections between visual system and auditory system. And 
through these assumptions, the writer tried to explain the results. There 
may be, however, some scope for understanding the results through other 
excellent theories, for example, through the theory of adaptation-level*1 etc., 
because the writer used the procedure of "successive comparison". All these 
ways of understanding the results will be relevant and may be integrated 
before long. 
There is some literature which supports the changeability of visual re-
* 1 The writer was indebted very much to Dr. Isaac Behar, Dr. William Bevan and Dr. Harry 
Helson et al, in the Symposium of 66 th A. P.A., for discussing the possibilities to 
accomodate writer's results in the theory of adapt;on-level, 
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cepting process under the influence of tone. Russian researches have shown 
many positive effects in this area<12i. Kravkov<10>O1 > reported that auditory 
stimulation of moderate intensity heightens central sensitivity to white light 
for the dark-adapted eye. But on monochromatic light, the effect of tone 
varies with the wave length utilized. The sensitivity to blue-green light is 
increased through acoustic stimulation, whereas, to orange-red, it is decreased. 
But the effects of tone are indifferent to red and violet, as well as to yellow 
light. 
As regards the influence in peripheral visual sensitivity, it appears that 
there are considerable departures among Russian researchers. Some showed 
the inhibitory effect of auditory stimulus, the others reported the facilitating 
effect*2• 
Kekcheev<3> and other Russian researchers claimed the enormous effects 
of heteromodal stimulation on dark adaptation, whereas, Chapanis, Rouse 
and Shachter<2> reviewed the Kekcheev's experiments in their papers. 
Studies by non-Russian researchers have contributed a little material 
relevant to this problem. Some reports showed the positive results about the 
effect of auditory stimulation. Hartmann<7l pointed out the increase of visual 
acuity through accessory heteromodal stimulation, as well as Kravkov<9>_ 
Under the direction of Werner, H., Zietz<22 l requested the verbal reports 
about the changes of loosened color objects through tone stimulation and re-
cognized the "Synnaesthesis" relations between tone and color. He mention-
ed very interesting consideration on the basic organization of intersensory 
relationship from the standpoint of Werner's developmental psychology<21 >. 
In the experiment of "sensory conditioning", Cason°> obtained the results 
that the light stimulus which is paired with the sound of the electric bell 
is overestimated in successive comparison procedure. 
Ogilvie<16> reported the effect of auditory flutter on visual critical flicker 
frequency. He found that the CFF appears higher when the auditory flutter 
was given in the in-phase with the visual flicker than in the out-of-phase. 
He understood this result neither through "attention" nor "set", but through 
more neurophysiological term. He concluded that the temporal resolving 
power of visual nervous system was increased by the heteromodal summation 
of auditory system in the in-phase condition, and it was decreased in the 
out-of-phase condition. 
Contrary to the reports mentioned above, we can also find some negative 
reports which claim no effect of accessory tone stimulation on the visual 
sensitivity. Serrat and Karwoski<19> reported that the auditory stimulation of 
*2 Because of the difficulty in the obtainment of Russian literature, the writer had to have re-
course to those data through Dr. London's paperCl2l. 
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410-cycle tone produced no effect on the general or specific color threshold. 
Pratt01l used the successive comparison of brightness and he filled up the 
back ground between standard stimulus and comparison stimulus with the 
512-cycle tone, but the tone did not affect the judgements of brightness com-
parison at all. Chapanis, Rouse and SchachterC2J performed the experiments 
to test the Russian claims that intersensory stimulation significantly improve 
dark adaptation. However, the result showed no more than that the effects 
of 1000-cycle, 50 db tone on dark adaptation are completely negative. 
Through the reports mentioned above, we may understand that the re-
lations across modalities are very weak and very complicated. As regards the 
effect of auditory stimulus on the visual sensitivity, we can not conclude at 
once. Then it is necessary at first to test whether the tone has effect on 
the sensitivity to light or not. The writer adopted the visual absolute thre-
shold of white light as the fundamental index of visual sensitivity, and 
used various pure tone stimuli as the accessory intermodal stimulus. 
Method 
Apparatus--The apparatus was almost similar to that of the previous 
brightness experimentC14 l and Fig. 3 of this paper. The light source was a 
white fluorescent neon tube lamp, about 30 cm. in length, which was operat-
ed by the 2000-V transformer. The light flux starting from the source was 
collected through a condenser lens, and was projected to a opal glass screen 
through filters, stops, a shutter a polaroid and collimating lenses. 
The test patch of an opal glass screen was a circle of 0.52 cm. in di-
ameter. Each of the Ss observed this circle through the window, having a 
distance of 30 cm. from the test patch, in the right eye. The visual angle of 
light stimulus was, therefore, about 1 °. As the fixation point for foveal 
vision, the dim red light which was led through a fine tube was set beneath 
the circular patch. Each of the Ss fixated his eye at the slightly above 
position of this point source. For peripheral vision, another red fixation point 
was provided at the nasal position of visual field in the right eye, having a 
visual angle of 10° from the test patch. 
The tone stimuli were produced by a low cycle oscillator RC-2K, and 
the loudness was regulated through an attenuator. The receivers of Ss were 
SF-48, 4000 !1. 
The experiments were carried out in a dark sound-proof room of the 
Psychological Institute at the Tohoku University. 
Procedure--After dark adaptation of about 20 minutes the threshold of 
foveal vision was measured at first. Each of the Ss fixated his eye at the 
slightly above position of the fixation point. Four descending series and four 
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ascending series were alternated through continuous rotation of the polaroid. 
It took about 6 sec. ± 3 sec. from the moment of tone delivery, till a threshold 
was determined. 
After the foveal vision experiment, the threshold of peripheral vision 
was measured on the test patch having visual angle of 1°, which was seen 
at the temporal position of 10° in the visual field of the right eye. Four 
descending and four ascending threshold were determined also in a tone 
condition. 
As mentioned above, the characteristics of this experiment were that 
the method of limits had continuous stimulus steps and the tone was pre-
sented without interruption during 6 sec. ± 3 sec., when the luminance was 
adjusted by the polaroid. 
100-cycle (50 phon), 400-cycle, 1000-cycle, 3000-cycle and 9000-cycle 70 
phon tone were prepared for the investigation of the effect of pitch. For the 
effect of loudness, the writer adopted the three steps of 50, 70 and 90 phon 
of 1000-cycle tone. These tone conditions were assigned at random to three 
experimental days for each S. 
It was very important that the control (quiet) level had to be relatively 
constant through the three experimental days. The writer selected, therefore, 
the experimental days, so that the threshold at the beginning of experiments 
might be almost constant through the days. 
Ss were three male and three female undergraduate as well as graduate 
students of Psychology at the Tohoku University who had normal hearing. 
Results and Discussion 
The eight thresholds of each condition were shown in terms of m µ, L 
which was calibrated by Martens photometer. The variation of thresholds 
in each S were about 5~10 per cent in units of Co-efficient of Variation. 
T-tests were made for each S between the means of each tone condition and 
the one of control level. Furthermore, in order to see the general tendency 
of each of the effects of tones, the t-tests were applied also between 
the means of tone conditions through all Ss and that of control. Fig.I shows 
the results of all pitch conditions and Fig.2 those of loudnesses. 
The Effect of Pitch -- In the foveal vision, only the 3000-cycle 
condition was significant above 5 % level. This indicated that the tone of 
3000-cycle heightened the foveal sensitivity. The 1000-cycle tone seemed to 
have the facilitating effect, though the confidence level was at 10 %. In 
the peripheral vision, both the the mean of 3000-cycle and the one of 1000-
















400 1000 3000 9000cps 
70phon-----
Fig. 1. The effects of different pitches on absolute light thresholds 
in foveal and peripheral vision measured by method of 
limits. Ordinate: Absolute threshold in terms of Log mµL. 
Abscissa : Quiet level, frequencies and loudnesses of 
tones. The results of each S and means of all Ss are 
shown. 
tones heightened the peripheral sensitivity. It seemed to be slightly inhibitory 
in the conditions of 100-cycle. 
The Effect of Loudness --It seemed that in the foveal v1s10n 
the facilitating effect of 1000-cycle tone became stronger in proportion to 
the loudness, but there was no evidence of such an effect, according to the 
stochastic tests. In the data of peripheral v1s1on, however, there was the 
facilitating effect of 1000-cycle 50 phon as well as 70 phon tones, according 
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Fig. 2. The effects of three loudnesses of lO00•cycle tone 
on absolute tbreshlds in foveal and peripheral vision. 
The results of each S and means of all Ss are shown. 
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to the t-tests. Contrary to the foveal vison, it appeared that the lower the 
loudness became, the stronger the facilitating effect grew. 
The effects of tone in this experiment may be summarized as follows. The 
higher pitch 1000-cycle and 3000-cycle tones seemed to have the facilitating 
effect on the dark adapted foveal sensitivity as well as on the peripheral 
sensitivity in general. The direction of effect in lower pitch tone was not 
clear. Some Ss heightened the sensitivity, the other Ss decreased it or in-
different to it. More complicated effect was that of loudness. The reverse 
results were obtained in the foveal and peripheral vision. 
The writer assumed that the tendency of the effect of tone will be 
constant in all Ss, and tested the differences between the two means of 
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each tone condition and the control level. But this assumption might have 
not been appropriate. Especially in respect to the case of relatively lower 
tones, we should accept the individual difference of effect as we found it, 
not in terms of the general tendencies through Ss. No effect was recogniz-
ed in a lower tone in general, but there may have been the various direc-
tions of effect, which were facilitating for some Ss, inhibitory or indifferent 
to other Ss. Therefore, the writer may conclude that the lower tones had 
indeed the weak effects, but had the various directions through the t-test in 
each S. Namely, the results of lower tone may have to recognize in terms 
of case by case in each individual. Nevertheless, this problem will be re-
solved in later experiments. 
Granting that the results could be interpreted as mentioned above, this 
experiment included too much error factors. Some of the most strong factors 
were the habituation error in the method of limits with continuous steps, 
the changes of control level through the three experimental days and the 
time point during tone presentation at which the threshold was determined, 
etc. Let us consider about these factors in a paragraph of problem in the 
next experiment. 
(II) The Effect of Tone on Absolute Light Threshold 
Measured by Constant Method 
Problem 
In the last experiment, the thresholds of light were measured by the 
method of limits, where the steps were continuous. In the peripheral vision, 
the facilitating effect of the 1000-cycle and 3000-cycle tones was observed. 
But in the foveal vision, no distinct result could be obtained except a faint 
tendency of the facilitating effect of 3000-cycle tone. These vague results 
must have been derived mainly from the defects of procedure. Certainly, the 
experiment may have had some following questions. In order to resolve these 
questions, the writer designed this experiment. 
In the first place, there was no evidence to verify that the time point 
of 6 sec. + 3 sec. during the tone delivery, where a threshold was determined, 
was appropriate to the inquiry into the effect of tone. The effect of tone 
must be so delicate that the most effective time point should be chosen" 
There were few data about it, but some introspections of Ss have shown 
the instructive cues to the writer. Namely, the Ss, N and S, reported, "The 
test patch seems to become brighter in the descending series, at the moment 
of tone onset". According to this report, the effect of tone may be dominant 
during the first moments of accessory action. Thus, led by this introspection, 
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the writer used the new procedure, where the tone was synchronized with 
the light during 1 sec. 
Next, the method limits having the continuous steps could not help 
containing the various errors, which were the temporal summation, the ex-
pectancy of the Ss, the habituation in rotation of the polaroid caused by 
the experimenter and so forth. The effect of tone must not be so strong 
that it can overcome those errors. In this experiment, the writer adopted a 
constant method in order to avoid those influences. 
The threshold fluctuates in accordance with the progress of time. It is, 
therefore, necessary to be cautious in the comparison of one condition with 
the other obtained in the different periods. If two control levels in the dif-
ferent period vary from each other, it is, of course, impossible to compare 
them. In the last experiment, the writer took the best possible care of this 
point. But the variation of this error could not throughly be taken off. In 
this experiment, the writer designed the procedure so as to eliminate this 
variation. Namely, the control levels were obtained just before and behind 
a judgement of tone condition. When each tone condition was compared 
with the control one, the error caused by the fluctuation of threshold must 
have been eliminated completely. 
In this experiment, the effect of pitch and loundness on the foveal vision 
was investigated by this revised method. 
Apparatus and Procedure 
The appartuses were the same as the previous ones. The only difference 
was that the relays were provided between the optical system and the 
acoustic one, synchronizing the light with the tone stimulus during 1 sec. 
A time regulator was also used for the purpose. 
At first, the threshold of the right eye in the foveal vision was deter-
mined by the method of limits, after 10 minutes dark adaptation. Next, 
above and under the threshold, two steps of brightness were provided as 
~R/R= 1.5/10. These three brightnesses-one was the brightness of threshold, 
the others were the one of two steps, were presented disorderly one after 
another. The duration of stimulations was 1 sec. and the time interval between 
stimulations was about 20 sec. The numbers of presentation of each stimulus 
step were 10, thus, 30 in total. Half of these 30 light stimuli were accompa-
nied alternately with the tone, having also the duration of 1 sec. In other 
words, the 15 light stimuli without tone were geared alternately into the other 
15 ones accompanied with the tone. The Ss judged these stimuli in terms of 
"Yes" or "No". When there were the "doubtful" judgements, these stimuli 
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were repeated at later trials and were forced to devide into the two cate-
gories. 
In order to search the effect of pitch, the loudness was constantly fixed 
at 70 phon, and three pitches, 100-cycle, 400-cycle and 3000-cycle were 
adopted. For the effect of loudness, the pitch was fixed at 400-cycle and 
two loudnesses of 70 phon and 90 phon were chosen. 
The Ss were three male and two female students for the pitch experi-
ment, three male and one female students for the loudness experiment. 
They were the undergraduate and graduate of Psychology. 
Results 
The results were shown by the symbols of D'% and Ll Y %. The measure 
D' % is the percentage of the difference between the number of "Yes" 
judgements and the one of "No" judgements based on the total judgements. 
For example, the D;% of tone condition is shown as follows, 
D'%- YT-NT 100 
TO - YT+NT X 
Where YT=number of judgements "Yes" for all stimuli accompanied by the 
tone and NT=number of judgements "No". The measure of control level is 
DQ% also. In this step of measure, the t-tests were adapted between the 
control level and the tone conditions. 
The final measure ~ Y % shows the percentage of increase or decrease 
of the "Yes" judgements in tone condition from the ones of control level. 
In equation form, 
ay % = ( YT~TNT - YQ~~Q) x 100 
Where YT=number of judgements "Yes" for all stimuli accompanied by the 
tone, NT=number of judgements "No", YQ and NQ=number of judgements 
"Yes" or "No" for the quiet conditions. In this experiment, the total number 
of judgements was YT+NT=YQ+NQ=15. The positive value of LlY % shows 
the facilitating effect of tone and the negative one the inhibitory one. The 
figures of Ll Y % can range from 0 % to + 100 %. 
The Effect of Pitch -- The results in Ll Y % of all Ss are shown 
in Table 1. The t-test between D;% and DQ% through all Ss led to the 
conclusion that the 3000-cycle tone had the facilitating effect significantly 
( +20.0 % in ~y %). But in the condition of 400-cycle and 100-cycle, the 
figure +9.3 % and -2.7 % were unsatisfactory ones to obtain some distinct 
conclusions. From these data, the conclusion may be justified that the 
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Table 1. The percentage of increase ( +) or decrease ( - ) 
of ''Yes" judgements (4Y%) in different pitch 
conditions compared with quiet one. 
Frequencies 
of tone 3000 cps 400 cps 100 cps 
Sex 
£. +40.0 +13. 3 + 6.7% 
m. + 6.7 - 6.7 -13.3 
f. +40.0 +33.3 +20. 0 
m. +26.7 +13.3 - 6.7 
m. -13.3 - 6.7 -20.0 
Means +20.0% + 9.3% - 2.7% 
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The Effect of Loudness--d Y % in 400-cycle 70 phon and 90 phon 
are shown in Table 2. From the results of t-test between D~% and 
DQ%, the tone had few effects at 70 phon condition ( +3.3 %). But the tone 
of 90 phon had the distinct facilitating effect ( + 10.0 %), though the effect 
was not so strong as that of 3000-cycle 70 phon ( +20.0 %). The louder the 
tone, the more effective might be in some frequency range. Considerable in-
dividual differences were observed in the influence of tone. 
Table 2. The changes of 4Y% in 400-cycle 70 phon and 






















Even though the number of judgements were not enough in this experi-
ment, it may have been able to grasp the tendency of effect approximately. 
The results clearly showed the facilitating effect of higher and louder tones. 
But the effect of 400-cycle and 100-cycle tones did not appear distinctly. 
These tones variously affected each S. Contrary to our expectations, the in-
hibitory effect could not be obtained in general. And, also the effect of 
loudness was not yet clarified. 
One of the greatest problems may have relation to the remarkable in-
dividual difference in some region of pitch and loudness. For example, it 
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was difficult to understand that the 100-cycle tone acted facilitating to two 
female Ss. About the effect of tone within this region, it might hep roblem-
atic to try to obtain some general tendency by the use of stochastics. Grant-
ing this, the method to be able to grasp systematically this problem was 
wanted keenly. 
The final problem was that of the temporal course of accessory effect. 
This was also unsolved in this experiment and yet a very important one. 
(III) The Temporal Course of Visual Sensitivity During Tone 
Stimulation 
Problem 
The writer has been able to see, in the previous experiments, that the 
tone exerts an influence upon the visual sensivitity in the dark adapted eye, 
even though it is highly delicate. But if one hopes for a more systematical 
clarification, the writer has often refered to the fact that the temporal pursuit 
on the effect of tone may be the key to the solution of this question. 
Motokawa0 5 lC4l has rendered the most important contribution to the 
psycho-physiology of vision by the use of the threshold of an electrical posphene 
as a means of analyzing the visual mechanism in a photic stimulation. Among 
his many ingenious methods, he observed the temporal course of electric ex-
citation of the human eye after the photic stimulation, and he found, in his 
s-time curves, the supernormal phases of excitation caused by various chromatic 
light stimuli. His method gave to the writer many suggestions. But, there 
was a little literature to show the possibility whether the sensitivity of vision 
shifts periodically during the tone stimulation or not. London'12l has intro-
duced the Kravkov's data from among Russian investigators. Kravkov has 
shown that the effect of accessory stimuli were prominent during the first 
moments of stimulation. But subsequently the accessory effect very often 
dropped away from the maximum attained. Child and WendtC3l studied the 
effect of accessory light stimulus on the threshold of sound. Determining 
particularly the effect of temporal relations between a flash of light and a 
tone; they found that there was a highly reliable increase in the threshold 
of tone; the maximum increase was found when the light preceded by half a 
second. These papers might give some hope to this experiment. The writer 
intended to obtain the temporal shifting curve visual sensitivity during the 
course of tone stimulation. 
Apparatus 
The light source was a white neon tube lamp, which had no habituation 
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and no noise for lighting and the optical system was almost similar to that 
of the preceding experiments. The only difference was that the light flux 
through the polaroid was bended at right angle by a prism and was projected 
to an opal glass screen by a lens. The Ss observed this circular test patch, 
having 2.5 mm. in diameter, from the head rest at distance of 17 cm in order 
to make the visual angle of patch about 50. In foveal vision, this patch had 
the weak red point source beneath the circle. In a bowl-shaped screen, a fix-
ation red point was located for peripheral vision which could be moved and 
be fixed at E's option, so that the various visual angles could be obtained. 
Fig. 3 shows the schematic diagram of the optical system, auditory block and 
time regulation system. A part of the optical apparatus is seen in Fig. 4. 
The auditory stimuli were produced by a RC-2 K oscillator and an at-
e RC-2K ~ 
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Fig. 3. Block diagram of experimental apparatus in plane figure. 
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Fig. 4. Photograph of a part of optical a pparatus, of taken 
from the direction 0£ arrow in Fig. 3. 
A ; Box of light source. B ; Polaroid. C ; Prism. 
D ; Experimenter. 
tenuator. The receivers of the Ss were the Stering phone 4000 n, made in 
England. 
The most important apparatus in this experiment was the time regulation 
system which connected the optical system with the auditory one. The light 
stimulus was a relatively short pulse having the duration of 280 msec. Mea-
suring the threshold of this light pulse, the temporal course of the effect of 
tone was pursued. The time regulator, of which the principal portion was 
constructed by the electronic chronoscopes, had to work in order to switch on 
the light pulse of 280 msec. in length at the various points after the tone had 
been delivered. The tone continued until the light pulse was terminated. After 
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Fig. 5. An illustration of time course of stimulus presentation, where threshold 
of light pulse (280 msec. ) is dete~mined at l sec. after tone onset. 
example, where the light pulse is presented at the time point of 1 sec. after 
the tone delivery. In the following figures of the results, the threshold of this 
time point is plotted as a representative of sensitivity at the point of 1 sec. 
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(1) The Effect of Pitch on Foveal Sensitivity 
Problem and Procedure-~The writer wanted to investigate the effect 
of tone on the central sensitivity through the temporal course of auditory 
action. 
The absolute threshold of foveal vision in the left eye was measured on 
the test patch having the visual angle of 50', after dark adaptation about 
10 minutes. The time points where the light pulse was presented were as 
shown Fig. 6. For each of these time points, more than four thresholds were 
obtained. The relatively stable thresholds were got as much as from four to 
six ones in the case of well trained Ss. When the Ss were unskilled or the 
values of the threshold had large variation, eight or ten thresholds were 
determined for a tone condition. 
Half of the thresholds were obtained by descending series in the method 
of limits, the other half by ascending series. The successive steps of light 
stimulus were regulated by the polaroid. 4~ 10 steps were necessary for the 
determination of one thereshold. Namely, while a threshold was measured 
for a time point, the tone having a constant duration was presented repeated-
ly 4~10 times. 
The measurement order of the time point series was at random. The 
control (quiet) level was obtained frequently between time series. And if a 
large change occurred in the control levels, every measurement before the 
change was abandoned and was repeated once more. Thus, the number of 
threshold for the control level reached from ten to twenty. 
The tone stimuli were constant at 80 phon in loudness and wc:re adopt-
ed variaus frequencies (9000-cycle, 3000-cycle, 1000-cycle, 400-cycle, 300-cycle 
200-cycle and 100-cycle) as seen in Fig. 6. 
The Ss, M, 0 and N, were graduate students at the Institute of Psycho-
logy. Among these Ss, M was the writer himself. The experiment was carried 
out in a sound-proof and dark room. 
Results and Discussion--The measure of the results were denoted by 
a sign of c %, which is the increase or decrease in visual threshold due to 
tone over the threshold of quiet condition as a percentage. The measure c % 
is defined as 
RQ-RT c % = --- -- - X 100 
RQ 
where RQ is the threshold of quiet condition, and RT is the one of tone con-
dition. The positive value of this c % shows the increase of sensitivity due 
to tone (facilitating effect), and the negative one shows the decrease of sen-
sitivity (inhibitory effect). When the c % is plotted against the time point 
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after the tone has been delivered, the result shows the temporal course of 
the effect of tone. This curve, the writer styled "c %-time curve" for short. 
The results thus obtained for three Ss are given in Fig. 6. The c %-time 
curves of Fig. 6 were fitted empirically with experimentor's eye estimation 
passing through each c ,9,f; value. The confidence intervals of each mean at 95 
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Fig. 6. c %-time curves of three Ss on different frequencies having con-
stant loudness of 80 phon. These show temporal course of effect 
of pitch on foveal (50') sensitivity of the left eye. 
Ordinate : c % is the per cent increase ( +) or decrease ( - ) in 
sensitivity due to tone over or under quiet level. Abscissa: Time 
points during tone delivery whera the visual thresholds are de-
termined. The right upper illustration shows the graduation of 
c % and time points. 
• 
From the results of Fig. 6, the temporal shift of visual sensitivity under 
the influence of tone may be clearly recognized. The foveal sens1v1ty was 
enhanced sharply at the initial moment of tone delivery. But it ran down 
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soon and returned to the quiet level within almost 4 sec., though the tone 
had been delivering. Nothing may be concluded as to the accessory effect in 
the time course more than 4 sec., since there were no measurements. But 
when the transition of curve is prolonged, we may expect no effects of tone 
at any frequencies. Admitting that there may be some effects, these will due 
to the other factors which are different from the one of within in 4 sec. 
In regard to the process of the early enhancement of the 8 %-time curve, 
there will appear a growing course of curve if the writer let the light pulse 
precede a little to the tone delivery, because the recepting speed to light is 
a little slower than the one to acoustic stimulus. 
Seeing the 8 %-time curves of subject M longitudinally, the facilitating 
effect was recognized in the tones of from 9000-cycle to 3000-cycle. This 
effect was stronger at the near 1000-cycle tone, and became weaker rapidly 
at the 300-cycle tone. And, at last, the facilitating effect turned into the in-
hibitory one, the forms of curve were turned over at the point between 
the 300-cycle and the 200-cycle. In the 100-cycle tone, this inhibitory action 
became stronger in the M's case. 
In the case of 0, the sensitivity of vision was raised by the higher pitch 
tone and was most dominant at the 1000-cycle tone. But the reversal of 
8 %-time curve did not appear yet in the lower pitch tone of 200-cycle and 
even 100-cycle, though it took the course of enervation which was weakening 
in proportion to the decrease of the frequency of tone. The effect of 100-
cycle tone seemed to be indifferent. If the writer had applied the lower tone 
to this S, the inhibitory effect must have been obtained. 
The results of N were almost similar to those of M. Namely, the 3000-
cycle and 100-cycle to'1e facilitated the sensitivity of foveal vision, and this 
facilitating effect turned over at the frequency between 300-cycle and the 
200-cycle. The effect of tones both 200-cycle and 100-cycle was inhibitory. 
Let us see the Fig. 6 in the horizontal direction. It appears, in general, 
that the higher pitch tones had the facilitating effect and the lower pitch tones 
the inhibitory one. Between the facilitating tones and the inhibitory tones, 
the indifferent tone existed. The frequency area of this indifferent tone may 
be different between Ss. The ones for M and N were the frequencies between 
the 300-cycle and the 200-cycle, whereas, for O might exist under the 100-
cycle. It must be noted, therefore, that the effect of 200-cycle tone, for ex-
ample, may have been so various through Ss, that we were not able to know 
the general tendency of the effect of 200-cycle tone through the stochastic 
test between the Ss. The tones of this frequency area were neither effective 
nor indifferent through the Ss, but these had the various individual difference. 
It seemed to be, therefore, unsuitable to test the effect of these tones between 
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all Ss. The test within each Smay have been more adequate. Thus, the effect 
of a tone in this frequency area would be facilitating for one S and would 
be inhibitory or mdifferent for the other Ss. 
From these experimental results, the writer could well look back over 
the results of the previous two experiments. The time points for the de-
termination of threshold after the tone was delivered, would have been un-
suitable in the previous experiment, where the method of limits having the 
continuous steps was used. It was at 6 sec. ± 3 sec. after the tone delivery 
that the visual threshold was determined. Through the c %-time curve, the 
effect of tones fell into decay at this time point. It would be proper that 
the writer should not obtain clear results as to the foveal vision in that 
experiment. 
In the last experiment by the constant method, the construction of time 
relation would have been appropriate. Through the c %-time curve of foveal 
sensitivity, the synchronization of the tone with the light having the time 
duration of 1 sec. may have caught the reasonable time point. The results 
were, therefore, comparatively evident in spite of few judgements. The effects 
of 400-cycle and 100-cycle tone have had to understand within each S. 
Thus, the writer might explain clearly the results of the previous ex-
periments through the c %-time curve in the foveal vision. 
(2) The Effect of Loudness on Foveal Sensitivity 
Problem and Procedure--In the first experiment of this paper, the ef-
fect of loudness appeared in the opposite direction with each other. In the 
foveal vision experiment, it seemed that the effect of tones became stronger 
in proportion to the increase of loudness, though there was no stochastic 
confidence. On the contrary, the facilitating effect of the 1000-cycle 50 phon 
and 70 phon tones came out significant in the peripheral vision experiment. 
Namely, the effect of tones appeared stronger in the soft tone than in the 
loud tone. Furthermore, the results of the constant method showed that the 
facilitating effect of 400-cycle 70 phon tone was magnified in the 90 phon 
condition. 
The writer wanted to test these uncertain results through the c %-time 
curve. Two kinds of frequency were chosen in this experiment, one was the 
1000-cycle as the facilitating tone, the other was the 100-cycle as the in-
hibitory one. And the loudness of these two tones was divided into three 
steps of 50 phon, 80 phon and 100 phon. The Ss were Mand N. The experi-
mental procedure was the same as in the last experiment. 
Results and Discussion--Fig. 7 shows the c %-time curves obtained in 
each loudness condition. As a representative of the foveal vision experiments, 
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the confidence intervals (at 95 % level) of means in a datum of Mare shown 
in Fig. 8. 
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E %-time curve showing the effect of loudness on 
foveal sensitivity in two subjects. Loudness 
levels are 100 phon 80 phon and 50 phon of 1000-
cycle (facilitating tone) and 100-cycle (inhibitory 
tone) respectively. 
According to this figure, the results of the two Ss indicated the similar 
shifting. Namely, the facilitating effect as well as the inhibitory one was 
enhanced in proportion to the increase of loudness from 50 phon to 100 phon. 
This enhancement of effects seemed to lay stress not so much on the skirts 
of curve, as on the crest peak and its neighborhood. The effect of 50 phon 
tones was quite soft in any case. The writer may assume that the tone less 
than about 50 phon will not give any vivid positive influence to the foveal 
sensitivity. 
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Fig. 8. The confidence intervals of each mean at 95 % level in a datum 
of M, as a representive of foveal vision measurements. 
The above results in the foveal vision seem to favor Kravkov's claim 
rather than a "rule of inversion" of the other Russian researchers, which 
means that the effect of increasing accessory stimulus is accompanied by a 
gradual declineC12l. The effect of intersensory stimulation seems to increase 
in proportion to the strength of accessory stimulus through the writer's ex-
periments. These tendencies have been recognized in the results of method 
of limits only in the case of foveal vision as well as in the case of constant 
method. Therefore, the strength of accessory action obeyed a "rule of pro-
portion" rather than the rule of inversion, in the effect of tone on the foveal 
sensitivity, at least. On the peripheral sensitivity, the rule of inversion may 
be adapted in the experiment of method of limits. But, as that experiment 
was not a well regulated one, the writer will assume the rule of proportion 
m the peripheral vision also. 
(3) The Effect of Pitch on Peripheral Sensitivity 
Problem and Procedure~-Let us see the effect of pitch on the peripheral 
vision sensitivity through the c %-time curve. The peripheral threshold was 
measured about the test patch 50' in size, located at nasal 10 8 of the left eye 
by the fixation point on the bowl-shaped screen (Fig. 3). As it was awkward 
to determine the ascending thresholds in the peripheral vision, because of the 
difficulty of recognition of the position of test patch, only the descending 
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series were used in this and following experiments. But there seemed to be 
no great differences between the values of ascending and descending thresholds. 
After dark adaptation of 20 minutes, the thresholds were determined about 
each time point as shown in Fig. 9. 9000-cycle, 3000-cycle, 1000-cycle, 400-
cycle, 300-cycle, 200-cycle and 100-cycle tones were prepared and each 
loudness of these frequencies were constantly fixed at 80 phon. Ss were the 
two males of Mand H, a famale of Y. 
Results and Discussion--The results of c %-time curves in the peri-
pheral vision are shown in Fig. 9. The confidence interval of each mean in a 
subject is shown in Fig. 10. 
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Fig. 9. c %-time curves of three Ss, showing the effect of different pitches 
on sensitivity in the nasal 10° peripheral field of the left eye. 
In Fig. 9, it is to be noticed that the form of c %-time curves was re-
markably different from that of foveal vision. The crest peaks appeared at the 
time point about 1 sec. The time position of these crest peaks was constant 
72 Kinya M a r u y a m a 
°lo 
"° 1 
2 3 sec. Confidence l 1/7 3/5 4/5 
Interval A-!----+---'-----'----_._--------+------




Naso l J0°Pen phery in Left Eye 
10 0 cps, 8Dphon 
Fig. 10. The confidence interval at 95 % level. A E %-time curve 
of Y : Nasal 10° 100 cps, 80 phon tone. 
at 1sec. not only through the frequencies of tone, but also through all the Ss. 
But the values of maxima varied with the frequencies of tone. In the data 
of M, the values of maxima were highly positive in the 9000-cycle, 3000-cycle 
and 100-cycle tone conditions. In other words, these tones facilitated clearly 
the peripheral sensitivity. With the decrease of the frequency, the facilitating 
effect fell off subsequently in the 400-cycle and 300-cycle tones. And at last, 
the crest value turned over from the positive to the negative, between the 
300-cycle and the 200-cycle. Thus, the negative, inhibitory effect appeared in 
the 200-cycle and 100-cycle tones. The reversal point of frequency was the 
same as the c %-time curve of foveal vision, in the case of M. According to 
the results of M, the effect of pitch may be the very same in the foveal 
vision as well as in the peripheral vision within a subject. The reversal 
frequencies in a female subject Y existed between the 1000-cycle and the 
400-cycle. It was noticeable that the 400-cycle tone acted inhibitorily to a 
female subject. Whereas, in the case of the male subject H, the inhibitory 
action did not appear even in the 100-cycle tone. This individual difference 
was suggestive to the writer about the basic correlation of intersensory action. 
Thus, the differences of reversal frequency might depend on those of 
impression about tones between subjects, though these details must be 
investigated in future. 
The above results were very similar to those of foveal vision. Namely, 
each subject had the indifferent tone of effect, and the frequencies above this 
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tone would act facilitatingly to the visual sensitivity and the ones below this 
tone inhibitorily. This indifferent frequency lay between about 500-cycle to 
the neighbor hood of 100-cycle, in general. 
Let us look again at the results of the peripheral vision experiment by 
the method of limits through the c %-time curve. In its experiment, the thres-
holds were determined at the time point of 6 sec. + 3 sec. Through the c %-
time curve, this time point would be appropriate in some measure rather than 
in the foveal vision. Therefore, somewhat significant tendencies could be ob-
tained. These tendencies accorded with those of this experiment. 
The values of maxima of c %-time curve seemed to be greater in the 
peripheral vision than in the foveal vision. This may depend on the differences 
of dark adapted function between peripheral and foveal vision. 
(4) The Difference of Accessory Effect on the Different Positions m 
Visual Field 
Problem and Procedure--lt has been noted that the forms of c %-time 
curve in the foveal vision was different from those in the peripheral vision of 
10°. If the visual angle of peripheral vision is changed systematically, how 
will the crest point of c %-time curve shift? Perhaps it seems that the effect 
of tone will appear differently in the different positions of visual field. 
To change the visual angle in the nasal peripheral vision of the left eye, 
it was done by moving smoothly a fixation point on the bowl-shaped screen 
(Fig. 3). In response to this moving, the Ss rotated a head rest so as to see 
the fixation point straight. The visual angles adopted in this experiment 
were 0°, Z0 , 5 °, 10°, Z0°, 30° and 40° of the nasal field in the left eye res-
pectively. Only the descending thresholds were obtained. 
The tone stimulus, a 1000-cycle 80 phon, was calibrated in one ear and 
was given to two ears through the receivers, but in some cases of Z0°, the 
tone was presented only to the left ear. The Ss were five males, M, N, 0, H 
and K as well as one female Y. The details of procedure were the same as 
previously described. 
Results and Discussion--The results are summarized in Fig. 11. Ac-
cording to the data of M as well as H, of primary interest here was the fact 
that the more peripheral the visual angle was, the more late the crest peak 
of c %-time curve tended to appear. That is, the maxima of curves were reached 
at a little later than 1/7 sec. in 0°, 3/5 sec. in Z0 , 4/5 sec. in 5°, 1 sec. 
in 10°, 11/2 sec. in Z0°, a little earlier than Z sec. in 30° and a little later 
than Z sec. in 40°, respectively. This shifting of maximum seemed to be rela-
tively rapid between 10° and 30°. In 30° and 40° periphery, the sharpness of 
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Fig. 11. 8 %-time curves in different positions of the nasal field of the 
left eye. Tone: 1000-cycle, 80 phon. 
crest was loosened and the curve had a easy grade. These time points of crest 
peak seemed to be stable through all subjects. 
The shifting of curve shows the spread of the effect of tone from the 
central position in visual field toward the periphery. That is, the tone had 
a strong effect on the central position in the first moment of delivery, then 
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the effect spread slowly toward the periphery, like wave-motion. In order to 
understand it easily, the data of the subjects M and H were plotted again in 
Fig. 12, where the ordinate was the per cent increase or decrease of sensitivity co11K~ ElapsedTimeafter co1ll ElapsedTimeafter 
-•-- \. 1/7 sec. 
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Fig. 12. Temporal spread of facilitating effect of 1000-cycle, 80 phon tone 
from foveal field to extreme periphery of visual field. 
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(c %) and the abscissa is the visual angle. This figure showed clearly the 
temporal circumstance of invasion and decay of effect in different positions 
of visual field. That is, in the first period of tone delivery, the tone raised only 
the sensitivity of central position. 
As the maximum of effect shifted toward the periphery, the effect of tone 
was propagated to all over the visual field (4/5 sec.~ 2 sec.), and then fell 
into decay at 4 sec. after tone delivery. The decay of effect in 5° field seemed 
to be later. But this was not decidedly concluded because of the data were 
of only two subjects. The piling up of some accidental factors might appear 
only in the cases. But if this is true in general, the 5° field may be con-
stituted of the particular elements. 
Next, by plotting the maximum values of each visual field, the difference 
of effectiveness in each field can be seen. This is shown in Fig. 13, where the 
abscissa is 8 % and the ordinate is the visual field of the left eye. The 
maxima in central position and in extreme periphery had smaller values than 
the other. This may be attributed to the weakened fuDction in these positions 
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Thus, the results showed distinctly that the tone differently influenced 
differently each position of visual field. 
Conclusion and Discussion 
The intersensory actions of tone stimulus were rather complicated. But 
according to the 8 %-time curves, the effect had a relatively stable tendency, 
though they were delicate. By using the 8 %-time curves, the departure of 
articles ever reported may be integrated. The accessory actions of tone ap-
pear distinctly in the initial period of stimulation within about 4 or 5 sec. 
after tone delivety. In more elapsed period, one may not be able to expect 
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any effects. Therefore, the negative results ever reported should be looked over 
again from this point, as well as from the frequency and loudness of tone adopted. 
Because some frequencies have nothing but an indifferent effect and the 
loudnesses less than about 50 phon scarcely influence. In most individuals, 
this indifferent frequency ranges from approximately 500-cycle to 100-cycle 
or less, and each individual has an indifferent tone within this extent. This 
individual difference must be taken into consideration, and must be solved 
in future on what correlates the individual difference depends. The positive 
reports must hold the two dimensions of accessory effect. These are the 
facilitating effect (higher tone) and the inhibitory one (lower tone). Examin-
ing through the point of view mentioned above, all results reported until now 
may have present legitimate conclusions, since the tone influence on the 
visual sensitivity indifferent, facilitating as well as inhibitory. 
At the beginning of the experiments, the writer have assumed that some 
basic intersensory connections must exist between each modality in a neuro-
physiological level. Perhaps the c %-time curves may show a mode of the 
basic connections. If the c %-time curve indicates only a shifting of attention, 
why are the various shifting at the different positions of visual field ? 
Furthermore, how can the inhibitory effect be understood? A very interesting 
introspection was presented by subject Y. She has reported, "During the delivery 
of 100-cycle tone, the test patch seems to be caught sight of more easily and 
distinctly than in the quiet condition". Whereas, the sensitivity has been 
inhibited by the 100-cycle tone. This showed that it was true that the tone 
as a signal to evoke the attention and the judgment may have become easy 
and the sensitivity may have been raised, but the tone had the strong inhibitory 
effect as a intersensory stimulus. Thus the intersensory problems can not be 
solved only by the attention or set. The response of the pupil may be settled 
in the same way. Moreover, the pupil may not be able to dilate under the 
condition of such a deep dark adaptation. 
The course of c %-time curve must be attributed to the neurophysiologi-
cal basis of interaction. On this basic correlates, the detailed consideration 
may be avoided in this experimental step, though there are some possibilities. 
The interaction area in the brain or in nervous transmission system must 
be arrested in future. Though the retinal changes of sensitivity through the 
centrifugal nervous system may have few possibilitiesc6>, these relations must 
be investigated also. Furthermore, the components of c %-time curve in white 
light (the results of optical calibration about the fluorescent light used in this 
experiments will appear in the next paper), are to be analyzed through chro-
matic lights. Thus, many problems occurred through the c %-time curve. 
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Summary 
In order to understand systematically the effects of tone as intersensory 
stimulus on visual sensation, six experimental series were carried out. As the 
first step, both the method of limits and the constant method were adopted 
for measurement of threshold in white fluorescent light to test the accessory 
action of tone toward it. Through these two experiments, problem was located 
on the measurement of temporal course of accessory action. This course was 
pursued by a 280 msec. light pulse during tone delivery and "c %-time curve" was 
found. By determining the curves about various tones (pitches: 9000-cycle, 
3000- cycle, 1000-cycle, 400-cycle, 300-cycle, 200-cycle and 100-cycle, loudness-
es: 100 phon, 80 phon and 50 phon of 1000-cycle tones) and different positions 
of visual field (0°, 2°, 5°, 10°, 20°, 30° and 40° in the nasal field of the left 
eye), the complicated accessory actions of tones could be analyzed distinctly: 
(1) It was within about 4 or 5 sec. after tone onset that a remarkable effect 
of tone appeared. In foveal vision, a strong effect occurred at the initial moment 
of tone delivery, but this rise fell rapidly within 3 sec., in spite of continual 
tone stimulation. The appearance of this crest peak was delayed in peripheral 
vision. In extreme periphery of 40°, the crest peak appeared at a little later 
than 2 sec. after tone onset. The crest peak seemed to shift as if the effect 
spread from centre to periphery like wave-motion. Thus the effect of tone had 
different courses at different positions of visual field. 
(2) Facilitating, inhibitory or indifferent effects of pitch appeared at central 
position of visual field as well as periphery. All pitches were not effective, but 
each subject had an individual indifferent frequency region. The region ran-
ged from about 500-cycle to 100-cycle or less, through there was a considerable 
individual differences between subjects. The higher the pitch became over this 
indifferent frequency, the greater the facilitating effect became. The facilitating 
effect was at its maximum at the tone of from 1000-cycle to 3000-cycle. The 
tones less than the indiffenmt frequency acted inhibitorily. 
(3) In regard to foveal vision, the effect of tone was expanded in pro-
portion to the increase of loudness from 50 phon to 100 phon (rule of pro-
portion). It seemed that the loudness less than 50 phon had little effects. 
These findings showed the intersensory problems were not settled merely 
through attention or set, but a basic neurophysiological interconnections may 
have lain between modalities. 
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Résumé 
L'author a exécuté six expiérences afin de comprendre systématiquement 
des effects des sons comme stimulants intersensoriels sur la sensation visnelle. 
Ainsi la méthode des limites que la méthode continuelle a été adopté pour 
mesurer en lumière blanche de l'éclairage par fluorescence, et une action 
accessoire du son sur la lumiéré examinée. A travers deux expériments, 
l'auteur a trouvé un probléme dans la measuredu cours temporel de l'action 
accessoire: il a fait des investigations sur ce cours avec la lumière 280 
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msec. pulsatoire pendant la présentation du son et l'a trouvé "é %-temps 
courbe". Les actions accessoires compliquées ont été analysée distinctement, 
pour déterminer les courbes sur des sons divers (des hauteurs tonale sont 
été 9000 cps, 3000 cps, 1000 cps, 400 cps. 300 cps, 200 cps et 100 cps ; des 
forces sonores ont été 100 phone, 80 phone et 50 phone sur 1000 cps,) et 
des positions defférentes du champ visual (0°, 2°, 5°, 10°, 20°, 30°, et 40°, 
au côté du nez dans le champ visuel de l'oeil gauche.). 
(1) C'est dans un délai à peu près de 4 ou 5 sec après la présentation 
du son, qu'un effect remarquable du son s'est présenté. Dans la vision fo-
véolée, l'effect fort a été observé au moment initial de la présentation du 
son, mais ce niveau de l'effect s'abaisse promptement dans 3 sec., malgré la 
stimulation continuelle du ton. Le début de la cime dans ce niveau de l'effet a 
retardé dans la vision périphérique. Dans la périphérie extrème de 40°, la cime 
s'est présentée un peu plus tard que 2 sec. La cime semble de changer la 
place de fovéolé à la périphérie comme le mouvement de vague. Ainsi, l'effect 
du son a eu des cours différents dans les positions différentes du champ visuel. 
(2) Les effets facilitants, inhibitoires ou indifférents de la hauteur du ton 
se sont présentés dans la position centrale du champ visuel aussi que la 
position périphérique. Toutes hauteurs du ton n'ont pas été effectives, mais 
chaque sujet a eu une région de la fréquence indifférente. Cette région été 
rangée d'environ 500 cps. à 100 cps. ou moins, bien qu'il y ait eu une dif-
férence individuelle entre des subjet. Le ton devenant plus haut au-dessus de 
cette fréquence indifférent, l'effet facilitant est devenu plus grand. Le maxi-
mum de l'effet facilitant est au ton du 1000 au 3000 cps. Les tone au-dessous 
de la fréquence indifférente ont agi inhibitoirement. 
(3) Quant à la vision fovéolée, l'effet du ton s'est augmenté en proportion 
à l' augmentation de la force sonore ou elle a changé de 50 phone à 100 
phone (règle de la proportion). Il s'est apparu que la force moins que 50 phone 
n'a guère été effective. 
Ces faits ont montré que les problèmes intersensoires se sont établis non 
seulement par l'attention ou "set", mais des interactions fondamentales se sont 
couchées peut-étre dans un champ enter modalités. 
Zusammenfassung 
Um die wechselseitige Wirkung der verschiedenen Sinne zueinander system-
atisch zu verstehen, haben wir die Ton-Wirkung auf den Gesichtssinn auf-
genommen und sechs Versuchsreihen durchgeführt. Zuerst, uro die Gesichts-
schwellen des weissen Fluoreszenz-Lichts zu messen, haben wir die Grenz-
method~ (Ve rsuchsreihe 1) und Konstantsmethode (Versuchsreihe 2) gebraucht. 
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Durch die Resultate dieser zwei Versuche konnten wir das Grundproblem in 
der Messung von Zeitverlauf der nebensätzlichen Wirkung von Ton bf'stätigen. 
Während dieses Zeiverlaufes von Ton haben wir an verschiedenen Stellen 280 
msec. lange Lichte gegeben. Als dieses Ergebnis haben wir "c %-Zeit Kvrve" 
gefunden. Nach der Konstatierung dieser Kurve des Tons von verschiedener 
Höhe ( 9000 Hz., 3000 Hz., 1000 Hz., 400 Hz., 300 Hz., 200 Hz. und 100 Hz.) 
und von verschiedener Stärke (1000 Hz.; 100 phon, 80 phon und 50 phon) und 
in verschiedener Lage innerhalb des Sehfeldes (0°, 2°, 5°, 10°, 20°, 30° und 
40° im Nasensehfelde des linken Auges), konnten wir die komplizierte neben-
sätzliche Ton-Wirkung klar analysieren. 
(1) Die auffallende Ton-Wirkung auf Lichtempfindung wurde in den Zeit-
punkt zwischen ungefähr 4 bzw. 5 Sekunden nach der Ton-Darbietung beob-
achtet. Wenn das Licht im Fixierungspunkt erscheint, kommt eine starke 
Wirkung in dem früheren Zeitpunkt hervor, aber diese starke Wirkung (crest 
peak) sinkt ganz schnell innerhalb 3 Sekunden herab, trotz unablässiger Ton-
Darbietung. Diese starke Wirkung erscheint dagegen noch später im peri-
pherischen Sehen. In der äussersten Peripherie (40°) kommt diese starke 
Wirkung in 2 Sekunden nach der Ton-Darbietung zur Erscheinung. Diese 
stark Wirkung scheint von dem Netzhautzentrum nach der peripherie wie 
eine Wellenbewgung sich zu verbreiten. Auf diese Weiss zeigt die Ton-Wir-
kung den verschiedenen Verlauf nach der verschiedenen Lage des Sehfeldes. 
(2) Befördernde, hemmende oder neutrale Wirkung der Tonhöhe erscheint 
in der zentralen Lage des Sehfeldes sowohl wie in der peripherischen Lage. 
Nicht alle Tonhöhe war wirksam, sondern jede Vpn. haben seine eigene nicht-
wirksamen (neutralen) Tonhöhe-Gebiete. Diese Gebiete verbreitet sich von 
ungefähr 500 bis 100 Hz. oder weniger, obgleich es eine beträchtlich grosse 
individuelle Differenz gibt. Je höher die Tonhöhe über diese nichtwirksamen 
Frequenz steigt, umso grösser tritt die befördernde Wirkung auf. Diese be-
fördernde Wirkung ist am höchsten bei 1000 Hz. bis zu 3000 Hz. Die tieferen 
Töne als die nichtwirksamen Frequenzen wirken hemmend. 
(3) In dem fovealen Sehen verbreitet sich die Ton-Wirkung nach dem 
Verhältnis von der Zunahme der Tonstärke von 50 phon bis 100 phon (Gesetz 
des Verhältnisses). Die Tonstärke von weniger als 50 phon scheint uns kaum 
Wirksamkeit zu haben. 
Unsere Versuchsergebnisse zeigt uns, dass das wechselseitige-sensorische 
Wirkungsproblem sich durch die bloss Aufmerksamkeit oder Einstellung nicht 
lössen lässt, sondern vielmehr es eine grundlegende neurophysiologische V er-
bmdug und Wechselwirkung zwischen verschiedenen Empfindungsmodalitäten 
gibt. 
